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3AKJIIOIIEHIIE
(Degepa.rrrHoro rocyAapcrBenHoro 6roAxrernoro o6pa3oBareJrrHoro yqpe)rqeHr.rq Bbrcuero
o6pa:onaHnn <<Ty"nrcrcufi rocyAapcrnennrrft yHrrBepcnrer> ro Ar{cceprarluounofi pa6ore
Xaprrconofi Annsr CepreenHu Ha reMy: <<Muxpo6Hbre aMrrepoMerprrqecrcne 6raoceHcopbr
Ha ocHoBe 3K3OreHHbIX MeAI.raTOpOB 3Jrer(TpoHHoro rpaHcrropra ilIrs 3KOJTOTUqeCKOTO
MoHrtroplrHra>r [peAcTaBJrenHofi Ha colrcKaHr.re yqeHofi creuenu KaHAr.rAara xrrMrrrrecKr.rx
HayK rlo c[equaJrbnocrr{ 03.01.06 - Euorexnororus (n rolr qrrcJre 6nouanorexuolornn).

flzccepraqux Xapmonofi A.C. <Mrzrpo6nrre aMrepoMerpr4rrecKze 6uoceHcoprr Ha

ocHoBe 3K3OreHHhD( MeAI4arOpOB SneKTpoHHOfO TpaHonopra !.nfl SKoJrofnqecKofo

MoHI'ITopLIHra) BbIloJIHeHa Ha xaSe4pe <Xrauns> @e4epalrHoro rocyAapcrBeHHofo
6rogNeuroro o6pasonareJlbHoro f{pexreHr,rq Bbrcmero o6pa:onaHrar <Tynrcrufi
rocyAapcrBesnrrfi yHr{Bepcr,rrer).

Xaprxoea AHsa Cepreenua, I99I roAa poxAeqlrfl., e 2014 rory oKoHrrLrra c orJprqueM

ecrecrBeHHoHayuuufi (parcynrrer OfBOy BIIO TyrfY uo cuerluanbHocrpr 020l0l <XENlr.rs). C
2014 no 2018 roa Xaplrona A.C. o6yuanacb B oqHofi acnupanrype (DfBOy BO TynfY.

Hayvuufi pyKoBoArrreJrb :

KanAlrAar xr.rMr.rqecKr.rx HarK, AoueHT xa$e4psr xvMr.rrr oe4epa6noro
rocyAapcrBeHHoro 6toAxcernoro o6pa.sonareJrbHofo frpe)KAeHr{r Bbrc[refo o6pa:onanul
<Tynrcrzfi rocyAapcreeHHsIft yuuBepcfiTer> Aplrnon Bs.recrae Arelcceenu.{.

O6cyN,qeHI{e Al,Iccepra\ukr Xaprxonoft A.C. nponoAr4nocb 26 nox6px 2018 ro4a na
coBMecrHoM 3aceAaHuu xalpeAp xvIMvru, 6uonorur n 6uorexuoJrorr4r4 @fEOy BO TylfY
(nporor<or J',1b3).

Brtnucrca v3 rlporoKoJra J\t3 coBMecruoro 3aceAauuq Ka+eAp xr.rMr{r.r,

6uorexnolorrru u 6uo.rroruu OfEOy BO Ty"ufY or 26.11.2018.
Ha saceAaHLILI npncyrcrnoeanu: K.x.H., AorI., Ar.rpeKTop ecrecrBeHHoHayr{Hofo

I{Hcr}ITyra Al$epon B.A., 4.x.u., AoII., san. xa0e4pofi 6uorexHoJrorr.ru floHauopena O.H.,

A.6.n., AOII., 3aB. xa$e4poft 6vonorrara Borxosa E.M., K.x.H., 4oq. ra(f. xr4Mrdr{ Acylxn JI.[.,
K.x.H., ,qoq. xa$. xraMr.ur fopxuena A.A., K.x.H., aoq. rca(b. xr.rMr,ru Aprxuon B.A., x.x.H., Aor{.
xa$. xurrauu [euxuna I4.I4., K.x.H.,4oq. ra$. 6uorexsonorurE Ansepon C.B., K.x.H.,4oq. xaS.
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xvrMvrv Moposona H.A., K.x.H., aoq. xaQ. xlrMr{r{ Porona T.B., r<.6.n., AorI. raQ. 6uolonrn
.f,roruuutt E.A., r.6.n., AorI. xa$. 6uorexuoJrorr.ru Axarosa E.B., r.x.n., Aorr. xaQ. xrarufr,ru

flnrurpueea E.il., K.x.H., 4oq. na(p. xI,IMHH 3afiqee M.f., x.6.n., Aoq. xaO. 6uoloruu Jlarylrona

H.JI., x.x.H., AorI. xa(p. xuuzu Kysneqona T.A., K.x.H, AorI. Ka(b. 6raorexuoloruu Kauanrana

O.A., acc. ra(f . xuuuu OcusaK.B., acn. xa(f . 6uorexHoJrofur Jlanpona,{.f.
flpeAceAarers gaceAaHuq: K.x.H., AorI., Ar{peKTop ecrecrBeHHoHayrrHofo r{Hcrrrryra

AnQepon B.A.

Cerperapr gacenaHaq: K.x.H.,,qoq. KysHeqona T.A.

C.nyura.nu:

Aoxnaa Xaprroeofi A.C. ro reMe xanAuAarcxofi Ar.rcceprarlar <Mr,rrpo6uue

aMrlepoMerpllqecKae 6uocencoprr Ha ocHoBe gK3oreHHbrx MeAr.raropoB gneKTpoHHoro

TpaHcnopra Ans. gKonomqecKoro MoHr.rropr.rHra>. B cBoeM AoKnaAe Xaprxona A.C. r,rgroxrara

ocHoBHbIe pe3ynbrarbl rlpoAenanHoft pa6oru, rroAqepKHyna aKTyaJrbuocrb AracceprarlrroHHoro

r,rccJreAoBaHr.r{.

B xoAe odcyxAenus 6rrnu 3aAaHbr cJreAyroque Borrpocbr:

Bonpoc d.6.u., do4., saa. rca@edpoil 6uonozuu Bonrcoaoil E.M.:

Kax npoeo4Llnu npo6oloAroroBny npo6 uap$ronaepuo-KocMeru-recKofi npoAyKur{t4 Airt
aHaJII,I3a o6rqefi rorccu.mocru?

Omeem: llpo6ouo4foroBKa npoBoAlrnacb B coorBercrBr.u4 c HopMarr.rBHbMlr

AoKyI[eHTaMI4: HaBecKy prccJreAyeMoro o6pa:qa pacrBoprnu B rpe6yerraou KoJrr4qecrBe

Al4crrlnnupoeaHHofi BoAbI, 3areM TepMocrarupoBanld r,r ucnoJrb3oBauut Ntg. anaJruga.

Bonpocut d.x.u., dot4., sae. rcafiedpoil 1uomexuonozuu lfouauopeeoil O.H.:

Bonpoc 1. Kar< Brr nn4ure Aamsefimee [poABr,rx(eHr.re ronfrenHbrx psyirbraroB Ha

npaxrnre?

Omeem 1. Paspa6oraHHble 6uosnerrpoxr.rMr{rrecKrze ocHoBbr (foprrauponaHu-n

peuerlTopHbrx gJIeMeHToB rro3BoJrr,rJrr{ co3Aarb npororlr[ MeAuaropHofo 6uocencopa 4rl^
o[peAeneHflq o6rqefi ToKcLIrIHocrLI vt I4HAeKca B[IK5, 6rrna noJryqeHa yHr{BepcaJrbHat

peqerlTopuas. cvrcreMa Ha ocuoBe 6ar<repnfi Paracoccus yeei, no3BoJrrroilIar [poBoAHTb aHaJir.{3

AByx noKa3areneft KaqecrBa. B lanrueftuerrr rpe6yercr aTTecrarlHr MeroAr.rKrr, Harrpr{Mep,

Bo3MoxHo corpyAHutlecrBo c (puprraofi OOO <3rouuxc-3rcuepr>. Kporvre rofo, o$opunxrorcx

AoKyMeHTbI Art BKrloqesug 6axrepr,rft poga Paracoccus, BbrAeJreHHbrx r.r3 aKTr{BHofo trlr1 B

orxpurufi (bona BKM I4EOM PAH.

Bonpoc 2. B eamel\a I{ccneAoBaHIaLr (feppoqeH oKa3irJrcs nan6olee s(fSer<ruBHbrM, a ero

lpoLI3BoAHbIe LIMeror 3HarrurerbHo MeHbrrryo e(f$exruBHocrb, npuqeM KaK c 3neKTpoHo-

AOHOpHrIMII 3aMeCTLITeJIIMI{, TaK I{ C aKIIeIITOpHrIMII, rOUeUy?

Omeem 2: Ha cKopocrb 3neKTpoHHoro o6rrrena e 6onruefi creueHr{ oKa3brBaer .He

xapaxTep 3aMecrI{TeJI{, a xapaKTep ruruurnpyroqefi c"rap.uv gJreKTpoHHofo [poqecca.

Hanpunaep, Kler s 2013 roAy [oKa3aJr, ecrLr nr.rMr{Trrpyrorqefi craAuefi sn[sercs auS$y:r.rx
MeAllaropa K IIoBepxHocrI{ oJIeKTpoAa, To BBr.rAy 6lzgroro pa3Mepa (pepporleHa u ero

[poI{3BOAHrIX KOHCTaHTrI rIepeHOCa 3JIeKTpOHa Ha 3neKTpOA r.rMeroT 6nragr<oe gna.reHl,re. B

rlpeAcraBnenuofi pa6ore Qeppoqen a efo npold3BoAHbre r{crroJrb3yrorcr B cocraBe rpa$uronofi
rlacrbl. C oAHofi cropoHbl, 3aMecrrireJrH-AoHopbr gneKTpoHos o6rerqaror oKr,rcJreHr.re



(feppoqeua, rcar 6ruro noKa3aHo n pa6ore @onrrana, BBeAeHLre ABp( gTr{JrbHbD( 3aMecrureneft s

MoneKyny QeppoqeHa npllBoAllno K oKrrcJreHr{ro MeraJrJroKoMrrneKca MoneKynrpHhrM

Kr4cJropoAoM s 6oree MrrKr{x ycnoB}r{x. Ho c apyroft cropoHbr ilJrKrdJrbHbre 3aN{ecrrlTeJrr.r

yBeillrqr.rBalor ru4po(fo6nocm MeAr{aropa, r.r KaK 6rrno rroKa3auo n pa6ore.4pyroro KoJrJreKTr{Ba,

cKopocrb nepexoAa o6pa-:onanruerocr Karr{oHa $eppoqeuna ns rpa(furosofi [acrbr B pacrBop

CHI4XAJIACb.

Bonpoc K.x.H., doq. rca$. 6uomexuonozuu AnQepoea C.B.:

Cyruecrnyror npl Apyrl{e cnoco6rr [oBbrrrreHlrx sQ(fer<rraBHocrrl rrepeHoca 3JreKTpoHoB

rroMlrMo r.rcnoJrb3oBaHr.rr AByxMe4radropurx cucrerrl?

Omeem: llorrazrrto ncnoJlb3oBaHa.fl ABy(MeArraropubx crrcreM Nn yBen[qeHr,rt

e(f (fexrunuocrn nepeHoca gJreKTpoHoB MoxHo lrcrroJrb3oBarb BMecro ueJrbx KJreroK

MLIKpoopraHLr3MoB vrx pa3nr.rrrnbre Sparqau. ,{aHnufi uoAxoA no3BoJurer r.rcrroJrb3oBarb

MI,IKpOOpfaHH3MbI Ans. CeJIeKTI,IBHOTO aH€IrrH3a, Harrpr{Mep, I.[:tr,. OrrpeAeneH}Ir JraKTaTa

IacnoJlb3yror ueu6pannyrc Spaxquro Apo)Kxeit Ogataea polymorpha. fiauurrft no,e<oA r,rMeer

ofpanlzrleHkrr Trpkr oIIeHKe I,IHTerpurnbHbrx rroKirlaterefi, a peqenropHhre gJIeMeHTbr o6naAaror

6onee uusKofi AonroBpeMennofi cra6ranruocrbro no cpaBHeHr4ro c rrcnoJrb3oBaHrreM rlenbx
KJTeTOK MHKpOOpfaHr43MOB.

Bonpocut K.x.H., doq., dupercmopa ecmecmaeHHoHayvHozo uHcmumyma An$epoeq B.A.:

Bonpoc 1. Kan nrr6upanu Mr{KpoopraH[3Mbr AJUI r4ccneAosanus?

omaem 1: B cryuae 3Kcnpecc-orleHKlr EIIK5 uc[onByeMbre MrrKpoopraHu3Mbr AonxHbr

Mera6orusl4poBarb runporufi crreKTp opraHr.rqecKr.rx coeAuuenufi. Apoxxrl Ogataea

polymorpha v Debaryomyces hansenii tBJrsJlrrcb rrepcrreKTr{BubrM 6nouarepuanou Nts.

co3AaHI,I-fl BflK-6raoceHcopoB rrepBofo rroKoJreHr4r. Earreprzu Gluconobacter oxydans vr

Escherichia coli rraera6oruz:I4pylor cnrzprbr rr yrneBoAbr, Ha ocHoBe AaHHbrx MraKpoopraHrl3MoB

pa:pa6amrBalor MeAlIaropHbre 6uocencopsr. AKrrzeHrrft r,rJr .sBrrercr r.rHoKyn-sroM B

craHAaprnoM MeroAe aHaJrrr3a, mllpoKo lrclonmyercs. Arrfl. co34aHvfl BllK-anzurrircaropoB.

Bonpoc 2. Ans oIIeHKLI KoHcraHTbI egaIlr'roAeftcrBlrs Bbr r,rcnoJrr3oBaJrr,r

auQ $ epeurlrlaJrbHbre yp aBHeur,rs, KaK BbrBo gutm?

Omaem 2:. [n$SepenquaJlbuble ypaBHeHr.rs He BbrBoAr4Jrr,r, rroJrb3oBaJrracb

ony6nuxoeaHHblMll BbIBoAaMId LI [p]InoxeHlreM HranolcoHa n Ilfai,na Ans orIeHKr4 KoucruurTbr

ssaxrvroAefi arBus. MeAr.raropa u 6zouarepfiu:m,.

Ceoe aueuue o pa6ome eutcrcasallu:

ButcmyrmeuLte d.x.u., dotq., sae. rcaQedpoil 1uomexuonozuu Ilouauopeeoil O.H.:

Pa6ora flBraercfl. 3axoHueuuofi, coorBercrByer crreqrranbHocrr.r 03.01.06 . -
Buorexuororns (n roM rrr,rcJre 6raonanorexnonorua), BbrrroJrHeHa c [pr{MeHeH}reM

aHarlirl4rrecKl4x lr 6uorexnonoruIqecKrzx MeroAoB, Haf{Hbre pe3yJrbrarbr coorBercrByror

MLIpoBoMy ypoBHIo, o rreM cBr.rAereJrbcrByer ny6nraxaqus B BbrcoKopeftuanroBoM xypHiure

Enzyme and Microbial Technology (ulrnarcr-SaKrop oKoJro 3). llparu{qecKaf, 3Haqr4Mocrb

noJIf{eHHbIX pe3ynbraroB rloATBepx,uaerc . rrareuToM P@, oAHr4M vrs aBTopoB Koroporo

flBlrflercs. Xaprrona (3afiqeea A.C.). P*ylrrarrr pa6oru aupo6uponanbr Ha npo(funrurx
rou$epeuqusx. Pa6ora BHocr4T rpaKrlrqecKuft srraA n pa:pa6orxy 6ucrpux MeroAoB alaJwl:;a



Anl[ OIIeHKI'I I'IHAeKca BIIKs u roKcl{rtrrocrr{ I,I Moxer 6rrru peroMenAoBaHa Nrfl 3a.nlvrrbr 11o

cllequiulbHocra 03.01.06 - BuorexHoJloras (e rcrvr qlrcJre 6uonaHorexHonortrr4 ).

BarcmyruteHLte K.x.H., doq. rcaQ. 6uomexuonozuu Aneepoea C.B.:

[uccepraqrlonHas pa6ora Xapmonofi A.C. flBJrfrerc. Haf{Ho-KBaru@nraqzonuofi
pa6orofi, n xoropoft coAeplrl{Tcs pemeulle 3aAaru rro co3AaHr.to uunpo6nrrx 6uoceHcopoB, qro
I'IMeer cyrqecrBeHHoe 3HarreHhe l.ns. pa3Br4Tufl.6norexnonorr,Il4. Cur.ruato, qro [peAcraBJreHgulfl
paOora frBrs.ercs. aKTyaJIbHofi, uayruo o6ocuonaunofi u 3aKoHqeHHofi. Pa6ora coorBercrByer
KpI'ITepI{tM' KoTopbIM AonXHbI oTBerIaTb AI{ccepTaII}II4 Ha COucKaHI,Ie yreuofi cTerleHr,r
Ka}Jrvrara nayx (n.9 flonoxcenut o rop-sAKe rrpucyxAeHr.rs f{eHbrx crerreHeia) u proxer 6rrrr
peKoMeHAoBaHa AJUI 3aIrII4TbI no cfleqpliulbHocTll 03.01.06 - BzorexuoJrofr{r (n roryr quqre
6uonanorexHolorara).

Butcmytueuue K.x.H., dot4., dupercmopa ecmecmneHHoHoyttHo?o uHcmumymo
An$epoaa B.A.:

Pa6ora tBJUIerct 3aKoHueHHofi. llo4xog x SoplaripoBaHr{ro peqerrropHrD( oJreMeHToB

flBilxercfl HoBbIM. Pa6ora pacurrapf,er LI3BecrHbIe paHee [oAXoAbI, Halpr4Mep, ocHoBaHHbIe Ha
rIHAeKce eS$enrunnocrv MeAl{aropoB Anr KouKperHoro Mt4Kpoopragr{3Ma, B qeM u
3aKJlloqaerct reoperl'IqecKa{ 3nasl4Mocm pa6omr. Pa6ora coorBercrByer crreUrranbHocrr.r
03.01.06 - Evorexnorouls (n tou qucre 6raonauorexnonorvrrE), gJreKTpoxvrMvtfl nrr6paHa r<ar<

I{HcrpWeHT An.s orII4caHHt rlpoqeccoB npoucxoArrqtrx B 6HopeqenropHbx cr.rcreMax. HosrEsHa
v [paKTaqecKail 3HarrI4MOCTb TaKXe OTHOCTTCS K CrIeq[iIJIbHOCTr.r <ErEorexuoJrofr{r):
pa3pa6oraurr ocHoBbI rIpLIMeHeHxt Mr{KpoopraHrr3MoB Arrs. KoHTpoJUr KaqecrBa BoAbr vr

uap(frouepHo-KocMerr{qecrofi rpoAyKlrlarr. 3QQercr.rBHocrb rroAxoAa rroATBepx,qeHa
xapaKTepucrrlKaMu Ouocencopon: BblcoKar qyBcrBr.rreJrbHocrb vr AonroBpeMeHgilr
cra6ullHocrs. OcHoBHbIe pe3ynbrarbl pa6orrr orpaxeubr B )nypHurJrax, r{Merorq}rx uMeHHo
6uorexnolorrlqecxr.rfi npo$z.nr: <Enzyme and Microbial Technology>, 6lpuua4uax
6uoxrauns u uurpo6zoJrorur)).

fluccepraqlzouHa{ pa6ora Xaprxonofi AnHrr Cepreenurr flBrrflercs. Hayr{Ho-
rnanu$zlcaqvonHoft pa6orofi, coorBercrByer Kpr..rrepr.rrM, xoropofi AonNCHa orBerrarb
Al'{ccepralllrs. Ha coI4cKaHI{e yveuoft crelleHlr Kal4vplara HayK r4 Moxer 6116 peroMeHAoBaHa

AJUI 3aIrII4TbI ro cneqrlanbHocrrl 03.01.06 - E[orexHoJlofut (n rou qI{cJIe 6rzonaHorexnolorr,ru).
3arc.nro.reuue

Ha ocnonasrau AoKnaAa I'I nrrcrynreurafi 6ruo c.qeJraHo cneAyrouee 3aKrroqeHr.re
coBMecrHoro 3acella]Hus xalpe4prr xI4MHI4, 6r,ronorrzu v. 6ilorexuonoruu Tylfy 11o

Al{cceprallraonsofi pa6ore Xaprxonofi Asnu Cepreeenrr <Muxpo6nbre aMnepoMerpuqecKr4e
6uocencopu Ha ocHoBe 3K3oreHHbx MeAr{aropoB gneKTpoHnofo TpaHcnopra Nrfl
gKOJIOfT{qecKoro MoHr4TOprrHrD) :

1. [raccepraul{oHHat pa6ora Xaprxonoft A.C. rnrsercr 3aBeprrreHHbrM HayqHo-
rnanu$uxaqaoHHblM LIccneAoBaHrIeM. Jluqsrrfi BKJTaA cor.rcKareJrr cocror{T B

HenocpeAcrBeHHoM yqacrur4 B [onyrreH[u pe3ynbraroB r4ccneAonanuit, o6pa6orre vr

I{HTepnperaIIHI{ 3Kcrlepl{MeHTanbHbrx AaHHbx, noAroroBKe uy6maxaqufi no sHnorHeHHofi
pa6ore.



2. flpe4crannesusrfi crr]rcoK ony6nnronaHHbx pa6or, BbIBoAbI vI pByJlbrarbl

pa6orrr cBqAereJrbcrByror o AocrarorrnoM Kpyro3ope aBTopa v o xopomefi HafrHo-

TexHr4qecKoft uo,4roroeKe.

3. -flsrrg v crprJrb Ar{cceprarluu coorBercrByer HopMaM vt rpe6onanuxr,t,

npeAbrBnreMbrM r pa6orarrl, HarrpaBJUreMbIM B ueqarb. Marepual AI'IccepraII[pI I43JIoxeH

JIOrr{qHO, apryMeHTl{poBaHo, TexHr,rqecKI,I lpaMoTHo, AocToBepHocTb lonyr{eHHblx coI{cKaTeJIeM

p€yJrbraroB coMHeHr,rfi ne errsrreaer. CoAep)KaHLIe AI4ccepraIIlII4 coorBercrByer rlaclopry

cneqrraJrbHocul 03.01.06 - EuorexnoJrora{ (n rorrl tII{cJIe 6uonanorexnonorrau).

4. flo o6teuy, aKTyarlbr{ocrr.r, nayruofi HoBI{3He, Ilenocrnocrl{, 3aKoHrIeHHocrI{,

npaxrnuecxofi 3HaquMocrn vr ny6luraquxu AI,IccepraII[t Xaprrconofi A.C. IroJlHocrbro

coorBercrByer rpe6oBaHr4qM, ycraHoBneHrrblM n. 9 fIoctaHoBJIeHIat llpaenrelrcrea P@ ot

24.09.2013 Ne 842 (pe4. or 24.09.2018) "O nopx4Ke npucyxAeull.fl yqeHbrx creneHefi""

Arcrya.nruocrr pa6oru

llocle.qgee Aecsrqnerr,re orMerreHo LTHTeHoI,IBHrM IacrIoJIb3oBaHI{eM MI'IKpoopraHu3MoB

Am KonuqecrBeHHoro orrpeAeneHlr.f, rroKasarerefi KaqecrBa BoAbI (un4eItca 6uoxlluuqecKofo

norpe6leur{fl Kr4cJropoAa, r4HAeKca roKcr,rrrHocru). B ocuoee (fyuxquoulapoBaHlrt 6onlruraHcrsa

fiuoanalngaropoB Jrexar $eprvreuraurBHbre peaKIII4I,I MtIKpoopraHI,I3MoB c aHaJIIl3HpyeMbIMI'I

KoMnoHeHTaMr4. O4uoepeueuno nporrcxoAlrr uorpe6neuue KllcnopoAa KJIeTKaMI'I' qro

(furccupyercr (pu:uxo-xuMrrtrecKr{Mll upeo6pa:oBaTeJu{Ml{ (arvrneporrlerpuuecxuft vrn

onrr{rrecKr.rft xuclopoAurrfi 4aruux). Cropocm norpeOneu[s KucnopoAa MllKpoopraH]rcMaMu

flBJrfleTCfl aHaJlrrTr,rqecKr.rM cr4rHanoM An-f, orlpeAeneHrlt KoHIIeHTpaq[u alJuruTa rlo MeToAy

rpaAylrpoBorrgoro rpa$uxa. Heo6xoAuuo frLITbIBarb, qro KoHueHTpaII[s pacrBopeHHoro

Kr.rcJropoAa B KroBere 3aBr4cur or rrocrynJleHlrt KllcnopoAa us arirloc(pepbl, aBTouorpe6nenua

Kr{cJropoAa KucnopoAHbrM Aarqr.rKoM (pacxoa KHcJIopoAa Ha 3neKTpoxLIMI'IqecKoe

BoccTaHoBJreur{e B eAnHr{qy npeueuu) u norJIouIeHHe KLIcJIopoAa KoMIIoHeHTaM}I AarqI'IKa

(nanpuuep, [ocryrrJreHue Kr4cJropoAa B pa6ouufi 3neKTponI{T KucnopoAHofo sneKTpo.ua) yqer

AaHHbrx [poqeccoB no3BoJrser cHu3r,rrb norpellrHocrb rl3MepeHut [orpe6neurag Kl'IcnopoAa

xHBbrMr,r ctrcreMaMr{. hanurnl HeAocrarKoM 6raoceHcopoe, ocHoBaHubrx Ha $Iarcaqnra

norpe6lenur Kl4cnopoAa 6uoxaralu3aropoM, .flBrterct HeBo3MoxHocrb I4cloJIb3oBaHI'Lr

AaHHbrx aHaJrr,r3aropoB B aHaspo6urrx ycnoBr.rsx, HanpI,IMep, AJIfl aBToMaruqecKoro KoHTpoJU{

KaqecrBa anaspo6nofi o.rr4crrfl{ rro r{HAeKcy 6uoxnuraqecKoro norpe6uerut KI{cJIopoAa.

AlrrepHarunofi uoryr crarb MeArraropHrre 6uocencopbl. B ycrpoficrBax AaHHofo rlIna B

CI,ICTeMy (aHaJII{T-MI4KpOOpraHLI3MD BBOA'ITC.g CleqLIaJIbHOe COeAI{HeHI{o - MeA[aTOp

gJreKTpoHxofo rpaHcnopra, o6la4arorqufi oKr4cJII,ITenbHo-BoccraHoBI,ITeJIbHbIMra ceoficrBaMl{ LI

cnoco6nufi BoccraHaBJrurBarbcfl rroA geficrnueu MIrKpoopraHI,I3MoB. Komaqecrso

BoccraHoBJreHHoro KJrerKaMr{ MeAr.raropa [ponopq[ouiulbHo uera6onuqecroft aKTI'IBHocrI'I

6uoirlarepuala, rrro MoxHo aa0urcuponam c rloMoulblo $vsaro-xzMl4qecK[x

npeo6pa:onarenefi, Hanpr4Mep, ecJrpr K gneKTpoxl{ruIa.recxofi .sqefixe [p[no)IsaTs nueurnuft

rloreHUr,ran, pannuft oKI,rcJII{TeJrbHo-BoccraHoBI,ITeJIbHoMy norenlll{any ucnonb3yeMofo

MeALraTOpa, TO B pe3yJrbTaTe nocJreAoBaTeJrbHblx OKLIcJII'ITeJIbHO-BOCCTaHOBI{TeJIbHbD( pearquft n

cr4cTeMe Bo3HuKaeT ToK, lr3MeHeHr,re KoToporo nponopq[oHilJlbHo KOHIIeHTpaq]I[

onpeAenqeMof o BetuecTBa I,IJII{ CMeCH.



Taxprna o6pa:olr, Soplruponauue aHanurl4r{ecKofo crlfHana HocI4T r<onrnrercrrufi

xapaKTep rr ocHoBaHo na 6noxur\{fiqecKr{x r.r 3.ryerffpoxl'IMl{qecKl,Ix npoqeccax, rpol4cxoAlrunx B

cl,IcreMe (aHaJII{T-MrrKpoopraHH:l\{-rve,rnarop-3-rrexTpoA). Ha ceroAugurunfi AeHb

$opnrupoeauue cncreM (MHripooplaHH3\4-\{eI14arop-3JreKTpoA> HocHT unv snlnuplluecruft

xapaKTep, r,rJrlr ocHoBaHo Ha MorenupoBaHrelr cp1'rrrrlloHHpoBaHuflv erua.ropHr,Ix 6uoceHcopoe e

paMKax 4nyxcy6crparHofi rlepueurarueHofr peaKulru u orpeAeneHI4LI (I,IHAeKca

s$Qeruanuocrr{)), qro rr03Bor.ser KorrHrrecrBeHHo cpaBH}rrb sS(pexrunirocm MeAl{aropoB

gneKTpoHHoro rpaHcnopra. O.ltuaro, paccN4arpr4Ba.[ clrcreMy (gneKTpo,4 MeAl4arop

MuKpoopfaHh3Mbl) B ueroN.r. rre rr.,ry6.uflcb B rrpoHcxoAru-lne npoueccbl. BbltBurb npH,rHH)'

HLr3Kr4x xapaKTepr{crr4r( 6rroceucopa c l'arlonr.rrbcfl TpyAHopeuaeuofr :aAa.Ieii. Eo.lee

yHr4BepcanbHblM noAXoAoM c03.4aHr.rfi r\{e,:ll4aTopHbIX 6uoceucopon Mox(eT cTa'fb yqer

KoJrI,rqecrBeHHbIX xapaKTepuclrri ilpoueccoB, rpoacxoAflrrlux n Aaunofi clrcreMe, qro no3Boilser

nrr6pam 6onee sSSercuanHrifi neAiaarop Anrr Hclonb3yeMoro MrrKpoopfaHrz3Ma urru BrLaBI4TL

npuquHy Hr{3Kprx xapaKTepl{cuax 6uoceHcopa u Dy't':n ee ycrpaHeHl4rt.

Hayunaa HoBrr3Ha

Bnepnlte Ha oclioBe Korrcralrr aralirro,TericrBr4s MI4KpoopraHI,I3MoB c MeAl4aropo\r I{

KOHCTaHT feTepOfeHHOfO [epeHOCa 3JTeKTpOHOB ira yronbHo-nacronufi 3neKTpoA BbuIBireIIbI

nau6onee e$Serrranulre MeAr4aropbr Ans Oaxreprafi Paracoccus yeei BKM 8-3302 u gpoxrxefi

Debaryomyces hansenii BKM Y-2482. 3$cfexrunHocrb nu6pauHrx l\.{eAl4aropoB

noATBepxAeHa xapaKTepr{crnKaM lr 6u oceu c o po n.

Buepntre Fra ocHoBe rr()jrvlrerrrrbrx xorrcraHT B3auNroAeficrnuq Apoxt>xefi D. hansenii c

MeApraTopaMr{ 3JreKTpoHHofo TpaHcrrop-r'a. l'eTeporeHrrbrx KoHcTa}IT nepeHoca 3tleKTpolioIl Ha

gJreKTpoA, a raKlKe Kor{c'r'afr I citopocrrl egauxaoAeficrBl4t tf eppoueHa u MeAlla'topoB

SeHa:r.ruonoro pflra npeAnolKeH rloAXoA x $opurapoBaHr4ro AByxMeALraropHbIX cllcreM,

no:nolarorquft yBenr4r{HTb rdlSexruenocrs nepeHoca gJreKTpouHofo rpaHcrropra, qro

troroxnrenbHo Bnl{rer Ha xapaK'f ep}.Icrr.{ KIl 6 tt oc eHcopa.

Buepnue noKa3aHo, rr-r'() 6ax'r epr.nl aK'rr.{Bl{ofo una Paracoccus yeei cnoco6ttt't K

oKI4CJIeHI4IO ru{pOKOrO CneKTpa OptaHXLreCK14X Ileil{eCTB pI rryBcTBUTeJIbHbI K OCHOBI{bI\I

MOAeJrbHbrM TOKCT4KaHTaM, r{TO IrO3BO.['Ief r.{CI]OJrb3OBaTb AaHHbIe MI{KpOOpfaHI{3MbI npLI

co3AaHr,rrl yHr4BepcanbHbrx 6uopeuenropHbrx cr{creM ;.nfl onpeAeneHut 6uoxul,ruqecKoro

norpe6neulrs KrlcnopoAa rr r{HAer(ca ror(cliqrrocru.

TeoperuvecKafl H rrpa rsr-Hrr ecKarr 3 rr :lqr{M oc'rr pa6orr t

Irlcuo:msyeurrfi nogxo;1nr,i6opa N4eifaa-ropa rro KoHcraHTaM cKopocrr4 B3aHMoAelicrBHq c

6uolrarepualou v oneKTpoAo\.l fln.rrre-rcs YHr4BepcaJIbHbrM v Moxer lrclroJlb3oBarbcr Irpli

pa-:pa6ome 6uoceucopoB Ans \ r o H r4Top Hrr ra JpyI'I4 x nora:arerefi .

Paspa6oranHble 3neKTpoxlrMur{eci(ae cprcreMbr Moryr }IcrIoJIb3oBurbcfl e Aarsueuuela

.{ns co3AaH[s npororr4rra MeAr4a'ropHofo Oaoceucopa Anr oilpeAeneHllt roKcl4qHocrl4 H lIHAeKca

FIIK, r{yBcrBr,rreJlbHocrb Koropofo rre 6ytrc'r ycryrrarb r{3BecrHbIM aHaJIofaM. Pa6ora BHocI4T

npaKTlrqecKufi ersraA n paspa6orK)/ Mr4Kpo6srrx 6aoceHcopoB rr rro3Borser B rlepcneKrnBe

npor{3Bo.qrrrb HeAoporue u oQt|terr}{Brrbrc lr,icrrpecc-anairri3aropbl I(aqecrBa BoAbI.

B [onyqenHoM B pe3\,irbrare pa6orsr nareHre Ha none3Hylo MoAeJIb ]ls 16,1144

<VcrpoficrBo Ans 3Kclpecc-r\,roHl.n'opHrrra HHileKca 6aoxurr.rra.recKoro norpe6reul4s Kl4cnopoAa))



o"t 21.I0.2015 (6rcnnereul Ns 23) orpaNeHo roBErrreHr.re rexHr.rqecKr4x xapaKTepr4crux 3a cLrer

ucrronb3oBaHr,rtr ABlxMeAr4aTopFr brx cHcTeNr.

Jft.r.rrroe yqacrr{e aBTopa B noiryqerlrrr pe3yJrbraroB, rr3Jro}r(eHHbrx B Arrcceprarlr.rrd

JIn.IuHft BKnaA aBTopa cocrotir B ueuocpeAcreeuHofi [ocraHoBKe 3aAaq r4ccJreAoBaHr{q, B

rrJraHr4poBaHlrv u ilonYleHaH ocHoBHbrx 3Kcrrepr4MeHTa,lbHbrx pe3ynbTaToB HarrpaBneHHsrx Ha

paspa6orny 6uoceucopon Anr 3KoJrofr4rrecKofo MoHHTopr4Hfa. Jhl.{Ho aBTopoM 6ruru

BbIIIoJIHeHbT IlccJreAoBaHnfl KHHerHKrz nepeHoca 3rreKTpoHoB na xaxt4ofi orAelrsoii cranuw

MeAr,raropHoro 6lrooneK'rpoKa'rairr.13a n cr4creN{e (MHKpoopfaHr43M - MeAuarop - yfonbHo-

nacroertfi gneKTpoA), aHaJrLr3 i.r crrc're\{a'rri3aqurr noryqeHFrbrx pe3ynbraron. Xaprxosa A.C.

yrIacTBoBana B IIpoBeAeHHI4 COB\IeCI'HbrX 3KCrleplrMeHTOB, B r{aCTHOCTr4, B rrCCneAOBaHr.{[ I1O

u4enruQuxaqurz BbrAeJreHHbrx NruKpoopraHH3MoB. flolyueHHrre, ilpoaHanr.r3r{poBaHHbre v

cI{cTeMaTIZ3rIpOBaHHbIe pe3ynl'raTbr rio3BoJ'rHnr4 aBTOpy coBMecTHo c Hayr{HbIM pyKoBoAr4Te-rre\,r

cQoprraraponaru 6zosrexrpoxriMr{qecr(He ocrroBr,r dtoprraraponaHur peqe[TopHbrx 3JreMeFrroB

la6oparopur,Ix lroAerefi 6IIIi-6uoceHcopil u 6uoceucopa Antr onpeAeneHufl arrleKca

TOKCI4qHOCTI,I.

Crenens AocroBepHocrtr pe3yJr bra'r'oB

[ocronepuocrb rIonyqeHHbIX pe3yn6TaroB rroATBepxAeHa coBpeMeHHbrMrr r\.{eroraN{H

IICCJIeAOBaHI,I-tr, MHOfOKpaTHbIIvI BOCnpOI43BeAeHLIeM pe3ynbTaToB OIIbITOB vI xoppexruoi.t

crar:ucru.recxofi o6pa6orxofi rroiiyqeHHbrx :aeHcralaocreii. B pa6ore r{c[onb3oBarro

coBpeMeHHoe oOopy4onaur.re pr conpeMerrr{bre N{eroAbr rrccJreAoBaHr{r aMrrepoMerpn{,

IIuKtIurrecKaJI BoJrbraMrepoMerpufl. crer(rpotfororterpas. I4K-cnerlpocKorrur 14 cKaHr4pyrorqas

gneKTpoHHafl MI4KpocKonl4{. O6r,ev Lrcuonb3oBaHHbrx Xaprr<oeofi A.C. rueroloB r{ccJreAosauuir.

rIo3BoJIt4JI [onyqurb Aocraror{}ryro v AocroBepHyro uuSoprr,raqurc. HayuHr,re rroJro}r(eHufl,

BbrBoAbr rroJrHocrbro o6ocHosarrbr, nocronepHbr, BbrreKaror I43 nonf{eHHbx pe3ynbraroB H

rtonyqunv npu3HaHrre n uayuuoii nr4Teparype H rra pa3Jrr4qHbrx xour[epeuquxx.

Coornercrnlre coAepxiaHr{a rprccepraqrru cleqlra,'IbHocrlr, tro noropoii oHa

peKoMeHAyeTcfl K 3arurrTe

Pa6ora coorBercrByer lacnopr)' cileui4&rbr{ocru 03.01.06 - Buorexsonofr4r (e rorr
r{I4cre 6uonauorexHororun) Ha cor4cxaHr4e yqeHoff creneHr,r KaHAprAara xI4Mar{ecKHX HayK, a

I{MeHHo rIyHKTy 7: <Pa:pa6orr<a FroBr,rx rexHoJroruqecKr{x rrpoqeccoB Ha ocHoBe

uuxpo6uonoflrqecKofo cHHTe3a. 6uorpauc$opMarlr4H, 6uor<aralH3a, r4MMyHocop6ryuu,

6rzoaecrpyKlll4lul, 6uoorl.icleHlrr rr co3Aariae crrcleNr 6aoxouuocrrrpoBaHl{fl pa3rr.rqHr,rx orxo4oB,

oqlrcrKl TexnofeHHbrx olxoAou (clo.urbrx Bo;I, fa3oBbrx nu6pocoB r{ Ap.), co3AaHHe 3aMKuyrbrx

TexHoJIoruqecKLIX cxeM MIzKpoOnolor-taqecKor-o npor{3Bo4crBa, fIocJIeAHIre c yrleroNr BonpocoB

rio oxpaHe oKpyxarcqefi cpe4ri> u nyHKTy 8: <Pa:pa6orKa Hayr{Ho-MeroArrrrecKr4x ocHoB Ans

rIpHMeHeHI4rI craHAaprHLIX 6rrocucrelr Ha N{oreKyr.f,puoM, KJIerorrHoM, TKaHeBolvr tr

opraHI{3MeHHbIX ypoBHSX B Hayqrrbrx ficc.rreiloBaHr{qx, KoHTpone KaqecTBa v orleHKrr

6egonacuocru ucfiom,goeaHriir nr{rrleBbrx, },leArrrraHcK}rx, Berepr4FrapHbrx 14 uapSrouepHo-

KocMerr,rqecxux 6uonporr&p?TO B )r.

CoornercrBlre Auccepr'rlqnrr lpe6oearrurrrNr, yc'raHoBJreHH[,rM no u.14. flo.toxerrrre o

rrpucy]KAeurru yrleHblx cre[erreft I]AK. [r.rcceprauuoHHaq pa6ora u aeropeSepar Xaprxoeou

A.C. [poII]nI4 npoBepKy r'ra HaJrr4qr.ie HerrpaBoMepHbrx 3araN{creonaHufi B cr4creMe



<Anruuaruar>. B pe3ynbrare BbrrBrreHo. r{ro Ar.rcceprarrus coAepxrrr 96 % opufuHanbHoro

TeKcra, aerope$epar - 96 0% opLrt-uua.rlbllol'o 'l'eKcra.

Anpo6aqur pa6otr
Pa6ora 6rura orMerrena II npe.tlueil tt .uedanaro VIII MeNAyriapoAHofo KoHrpecca

<Braorexnorrorr4r: cocroqHrie r,r repcneKTuBr,r pa3B:,rrvfl>> (Mocxna, 2015), sonomoil uedanun

BbrcraBKr4 20-ro MeN4yHapoAlrofo canoHa a:o6pereHufi u liHHoBarluoHrrbx rexno;rorufi

<Apxurrreg> (Mocxea, 2017): dun.toto.t,r no6edumenn Bcepoccuiicxofi xoirSepeHuxu c

3JreMeHTaMra uayuHofi urKo.rrbr il,rrq \,ronoAexu <3roroKclzKoJrofHx> (Ty"rra,2014). Ocuossue

rroJro)KeHr.rr Ar4cceprarlaonsol.t paOorsr npeAcraBnfl:rtrcl" Ha IX il XI MeNayuapo.{Hbrx

Kourpeccax <EuorexuoJrorr{r: cocroqr'rr4e H rrepcreKTr.rBrr pa3Br4rur> (Mocxsa,20l.7-2019 rr.); I
MeN4ynapoAHoM $opyrr,re \,roiroAbrx yqeHbrx (HayKa 6yayruero HayKa MonoAbrx)

(Cenacronoria,20I5 (pa6oma ornT,reqeHo dunto.tro.tt Sttuanucma)); MeNaynapo4Hofi Hayr{Ho-

Texur.qecKofi rcoH(pepeHrlr.rr4 <Cucrevsr Korrrponr oKpyxarcqefi cpe4r,r> (Ceeacronorc, 2016

r.); Bcepoccuficxxx rou$epeuqulx c 3ile\renraN,rn uayuHofi rrrKoJrr,r Enfl MoJrojier(u

<SroroxcnKorlorur) (Tyna, 2013-201 8). 22-oir, Mex4yHapolHoft rrrKorre-KoH$epeuquu

MonoAbrx yqeHbrx <<Eraororurs - uayKa XXI sexa> (flyulrHo, 2018).

Ocnosnoe coAep?KaHrre Alrcceprarrrnr u3Jrox(eHo B cJreAyrcrqnx ny6.urucaqxsx:

Pa6omut, ony6nurcoaaHHde c usdauunx, uuderccupyeMbtx e Web of Science
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43-5t.
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2017. - T. 53,l\'e 3. - C. 381-387,
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6uoceucop Ha ocHoBe Ml4KpoopraHH3rvroB aKTlrBHofo Hna ilrs. 3Kcflpecc-olpeAeneHr{r Hr.{3K}rx

gna.{eHrafi EIIKs ll Becrr:rarc Ono'rexuorolriu r.i cfra:uxo-xr4Mr4qecKofi 6uororuv Lrv^. IO.A.

Oe-{uuur4xoBa. - 2017. - T. 13. N, 1. - C. 50-57.
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Esrecrnensbre HayKr4. Ty:ra: I,l3,q-so'fyrfV. -2015.- Bun.3. - C.249-259.
3. IO.quna H.IO., 3afiqesa A.C. (XapbKoBa A.C.), Kosroea T.A., Apn-anoe B.A. EIIK-

6uocencop Ha ocHoBe .upoNNefi Debarycunyces hansenii u weguaropa neft:rpamnsrft xpacul';rfi. ll
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I4sseclus, Tyltcroro rocyAapcrBeHHoro yHr.rBepcr{Tera. EcrecrBeHHbre HayKr{. - 2013.- Br,rn. 2.
q.l.- c.289-297.

4. lOtuua H.FO., Ap:uuon 8.A.. 3aiiqeea AC. (Xaprrcona A.C.), Peruernros A.H.
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3arcffo.reHue npr{Hgro }{a coBMecrHoM 3aaeilaHwr xaSegp xlrv,Lrvr, 6uolorltu ,1

6raorexnororuu QfEOy BO Ty;rfY or 26.1 1.2018
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